(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
26 June 2003 (26.06.2003) 




PCT 



(10) International Publication Number 

WO 03/052302 A3 



(51) International Patent Classification 7 : F16K 15/08. 
31/06,31/08 

(21) International Application Number: PCT/GB02/05685 

(22) International Filing Date: 

13 December 2002 (13.12.2002) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

0130160.5 17 December 2001 (17.12.2001) GB 

(71) Applicant (for all designated States except US): 
ARTEMIS INTELLIGENT POWER LIMITED 
[GB/GB]; Sanderson Building, Mayfield Road, Edinburgh 
EH9 3JL (GB). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): CALDWELL, 



Niall, James [GB/GB]; 5 Balcarres Street, Edinburgh 
EH10 5JB (GB). RAMPEN, William, Hugh, Sarvin 
[GB/GB]; 1 Merchiston Crescent, Edinburgh EH10 5 AN 
(GB). STEIN, Uwe, Bernhard, Pascal (DE/GB1; 2 
Hollybank Terrace, Edinburgh EH1 1 1SW (GB). 

(74) Agents: NEWBY, Martin, John et al.; Johnson, J., Y, & 
G., W„ Kingsbourne House, 229-231 High Holborn, Lon- 
don WC1V 7DP (GB). 

(81) Designated States (national): AE, AG, AL, AM, AT (util- 
ity model), AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA. 
CH, CN, CO, CR, CU, CZ (utility model), CZ, DE (util- 
ity model), DE, DK (utility model), DK, DM, DZ, EC, EE 
(utility model), EE, ES, FI (utility model), FI, GB, GD, GE, 
GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, 
LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, 
MW, MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SC, 
SD, SE, SG, SK (utility model), SK, SL, TJ, TM, TN, TR, 
IT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM, ZW. 

[Continued on next page] 



=== (54) Title: ANNULAR VALVli 



m 
O 




(57) Abstract: A valve assembly (1) 
operable to allow or prevent the flow of 
fluid to or from a working chamber of- 
a fluid-operated machine, comprising^ 
radially spaced apart inner and outer 
annular valve seats (8, 15) defining an 
annular passage therebetween, a valve 
member comprising a sealing ring (21), 
and means (3, 7, 26, 25) for moving the 
valve member axially between a first 
position in which the sealing ring (21) is 
in seating engagement with the annular 
valve seats to close the annular passage 
to fluid flow therethrough and a second 
position in which the sealing ring (21) 
is spaced from the annular valve seats 
(8, 15) so that the annular passage 
is open to fluid flow therethrough. 
The valve assembly further comprises 
axially spaced apart first and second 
valve guide means (6) for guiding the 
valve member during axial movement 
between its first and second positions. 
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This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 1-4,10,11,15 

Annular valve with guide means: 

The technical features of claim 1: 

Valve assembly with: 

al) a sealing ring 

a2) Inner and outer annular valve seats 

a3) means for moving the sealing ring axial ly between open 

and closed position 

a4) first guide means 

a5) second guide means axlally spaced from the first guide 
means 



2. Claims: 5,10,11,15 

Annular valve with electromagnetic actuation means: 
The technical features of claim 5: 
Valve assembly with: 
al) a sealing ring 

a2) Inner and outer annular valve seats 

a3) means for moving the sealing ring axially between open 

and closed position 

bDferrous annular moving pole member attached to the valve 
member 

b2) permanent magnet urging the pole member so that the 
valve member is in an open position 
b3) coil means which when energised oppose the magnetic 
Tuiuj uT I li a permanent magnet lu move the valve lu L l ie 
closed position 



3. Claims: 6-11,15 

Properties of the valve seats for an annular valve: 
Technical features of claim 6 are: 
Valve assembly with: 
al) a sealing ring 

a2) inner and outer annular valve seats 
■ae^ews-^fofMnov^ng-^ h c s e al i ng r1n g^x-VaHy-between~eperf 
and closed position 

cl) the inner and outer valve seat are constructed and 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



arranged to have substantially the same elasticity 

4. Claims: 12-15 

Annular valve with special shape of flow passage: 

Valve assembly with: 
al) a sealing ring 

a2) inner and outer annular valve seats 

ill m f ans / or r ??Y in 9 the sealing ring axially between open 
and closed position F 

seat th€ ° Uter ValVe S6at conver9es r earwardly form the valve 

HI d l a,et S r / th f r earwardly portion is smaller the 
the diameter of the outer valve seat 
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